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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the recording density, to stabilize the tracking 
and to make correctly reproducible multi-valued data by forming pits having two different 
depths on a substrate and making the wavelength of the light beams being used and the 
refractive index of the substrate of an optical recording medium satisfy a prescribed 
relationship. 

SOLUTION: Pits having two different depths (D1 and D2) are formed on the substrate of 
an optical recording medium, and it is constituted to satisfy 0<D1<X/4n and X/4nD2<2n, 
where X is the wavelength of the light beams being used and n is the refractive index of the 
substrate of the medium, it is desirable to constitute the depths D1 and D2 of the pits so 
that A78n<D1<^4n and X/4n<D2<3Xy8n are satisfied. As to the method for reproducing 
optically recorded information, recorded data are reproduced by combining the signals 
based on the reflected light quantity of the medium and tangential push-pull signals. 
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[00 57] 08 (a) lir 4 X9<r>*mm*&bL. 

us (b) \tr < xtewmmz&frLx^h. tr-x, 

#»LTUft. 

[0 0 58] D3, D4Ji. Hfl^Uc J: 3 fcD 3 ^ A/ 
6n, D4^A/3n£}!;tLt^ft. Z<m\Z%t,tl 
ftRFft*fcTPPft*#BI8 (c) (d)T'S>ft. 

[00 59] 08 (c) fcfcWC. ai$D3cOgPfiT't 
*3D4<0^riRF«*SW#Htfc$r&<0H:. 0 
7(b) tmtmMzXl. W*>, ii-C'SffflTV^ 

D3, D4t-ti. mifrt>mtRFm^mMtf&t>ti& 

c\b\ztth. 

[ 0 0 6 0 ] H8 < d ) IZTfi-t T P PS**** 

[ 0 0 6 1 ] 09 lit -y h<0Xy j^tt-A**? h 
jWail/O^n**) ( a ) ¥B0fc ( b ) BriB0 b 

( c ) r-f T^^-±cORW3tcD«^Sr^t0T$> 
5. 

[0062] h'-^X^-y MifcT-y h*>£X 
4. t-AXtfy h#tf-y h<0£X-y ;/{;:£> ft t*K r-< 

r^^-±t'{iAg|5<03t*«Oll3* J Bg|5<7)3t*J: 9*£ 
<ft9. 8t*A-BliBO«fc$rS. 
[0 0 6 3] £*lfc*fU t'-AX!)f7 h* J e-y HO* 



i3o#Bg?<93fclJ:9/|N3<;&9 . **A-Bli*tf)tt 
K&ft. A, BBrr<0*»O*'MW«tt. cwidtetf 
•y hOtXv^Sx-yi/T'ffiSgtftWn'&ft^ d 

fc£ft. HfWtCV^k. a?SD3 (A/6nXOt 7 
hOtX.yvT'A-B^T'&ft&'ofcf, &§D4 (A 
/3n) c7)t-yhO£X yj/'T'liA-B<0^l>. 
[0064] fcd^T, f*-?^-****^, B 

ifcift. 

[006 5] 09 (b) fciJWt. t-y h£x-y io&>£> 
<OR«*Ttt, e«yb±a5*^OKIt3KLTtt-yMS 

LT, AO^cBiOt^^^^JI^AiN-S*^ 
ft. tr-y^x-y^Tti. R»#RTfcRB*>=F*fcfc 

[006 6] fi^T, TVr^^-±T-t^c7)*»$rR 

ft. K^hJdW36»feWR»t!*ke«yhfflB3&>^RSt3t 

ft*>\ d03KS8HSr^ft^'tr>y h±gPte-yhSgf 
<OSffiHD-CJ>ft. SffiHD3. D4tS*X7yfcA 
- BOHfli* * i:#>ft b « 1 fcfc* . 

[0067] 

[HI] 





D3 


D4 


















_r 


A-B 


>0 


<0 


<0 


>o 



[0 0 68] H8fcfeWC s #t» hg5*»&&$D3^ 
av, 3i£ D 3 WS D 4 ffStm^> 

»»fc*SVvCli, t fcfcWfilSiD 3-CJ>0£x-y 
*=arfrft**»^>, A-B>0i&ft. 

[0069]^$D4 <0»ffi*»4>»S D 3 cOgMi'sOjg 

i§ffiHD3c7)^X>yx'i:^^ft*^, A-B<0TJ> 
ft. 

[ o o 7 o ] #e-y h«a»s>ai3 d 4eymLwm» 

it. *fiaD4<OtXv5^C»*3&>^. A-B<0T'£> 
0, ^§D4<0gPfi*»^t-ybgl^OS^i, «<5H 
D4c7)%X-y^'T'$)ft* l 'os A-B>0TS>ft. 



[007 1 3 mmzLX, 08 (d) *3TPP*9 
amfiftVfcfrft. 

[0072] &§D3<7>e>y hfc+l. &§D4CDtr-y 
(#t?>y hg&) tC0£MKft«T\ 

[0073] 4-. 0, -1, +l<^3tt«g#$>ft<yrt\ 

ftfc, 9319 mznmmt. rf«#. 

T P P flftOHfll £ fl 2 fc £ b *> ft . 
[0074] 
[«23 
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0 


+ 1 


-I 


0 




High -> High 


Low ->High 


Low -> High 


TPP«^ 


A-B-0 


A-B<0 


A-B>0 


+ i 




High -> Low 


Low ->Low 


Low > Low 




A-B>0 


A-B-0 


A-B<0 


- i 


BFffi* 


High •■> Low 


Low ->Low 


Low ••> I,ow 




A-H<0 


A-B>0 


A-B-0 



[ 0 0 7 5 ] * 2 *6¥J£ «k o fc, ^W«)«»a«PJ-> 

*»W«>ttJtt<0$^ 0T*Sifc«, RFfi 
i ghC^Sik'CfyWt*. Lfcj&*->"C. OS: 

[0076] *2aS9tttttX8H-tfctf>aD 
3. D4fcoWti#*f 4. 

[0077] D3, D4li. A/8n<D3<A/4n 
froA/4 n<D4<3A/8n£}l*:-f«T\ 
TPP{t^cOg^#tt£HgiT#&tfrC\ i<0*tt*» 
fittltf 3 ffiE»*fpTttfc & h . 

[0078] Sgfc, 8ia5*>Sflr£±tf RF 
^^BSSWiSES'CHSKfcLidfc-fifc. Hi J: 

D3 = A/4n-a, D4=A/4n+a ( aJiiE^H 

m 

[00 79] aSrMSLT. 
D3+D4=A/2n • • • ® 

[0080] Sfc. TPPg#<9ie*t«O*SS*if0> 

«!B0 k«!B+ 1 cOiSffiHi . «B+ 1 k «JB- 1 <9 

D3 = D4-D3 • • 

VXtfctf&Wi&t. 9 » • i 0 , D 3 = A/6 n, 
D4=A/3nfr\ f#£*l£. 
[0081]«ot, D3, D4(i» »*L<{±, 
D3^A/6nfroD4^A/3n 

[0082] xmmmx-n. e 5 0 n m&ft. nao. 
soffits, ±!E«it«r*ufc*fci»ie8ti4 to-cii 

[0 0 83] H. i^HatWCtt, D3, D4£±fB?) 



%iXm. fro. ^§D3k^$D4coa5fi[S:2»-r 
[0084 ] 

KDK D2)oatefcfcot?HWBj£l/Ci$>K 
tnfc Lfci:*, 

0<DKA/4n^A/4n<D2<A/2n 
[0 08 5] ft-jT-t^StfMtV^iO^y^xVs/ 

[0086] *t&mWGB*m#rCti. ±KMv b 
<0^$DlMy(cD2* J , 

A/8n<DKA/4n*>OA/4n<D2<3A/ 
8n 

[008 7] iotRFf^ ^yyiyyt/^'/y 

[0088] 44^*£flMNO?!£A&li. ftKfft 
M«ccORW3t«(ca< »k 9 V V x y i^r JUT v ya 

[0089] ^^*^BJO^ieiiffl$gc7)||^ST1i, 

mmi&m^<?>mm.iz&<im<D^}:mzm& 

H4^***1«SkUTV^. ®.->XV vY<mZ\ziL 
*>X$M£th 9Wx. V\s-*lVT«f >-xrMt^rCDW&. 
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[ o o 9 o j *ft^ffmmmm^.ijmTi±. ±ia 

^yxxyx-r;i/7--yxiT;Wt^Htt«ca# 3ffl^ 

c o o 9 1 1 *mwmmtfmv>n±if&x'ii. ±ie 

tz>9*mttix^&. m^x^^mxsmm 
ztitzMmmnmzm£thmtf-*jmx'$>& . 
coo92] ztz*m<r)mmn®<7)m±i;mx'te. 

im^iz%mt& t Mz . ? y y'z •/ v j.r 

^^1-2fflc0^2c02ffl-fLW^SiL, mi^2fflft 

mx'3mmzixKmmm<7mmzm>£-t&9tf 
^mx-hz. 

[ o o 9 3 1 Lx*%*n<r)m3mffi<m>£-m.x- 

[0094] *%BJi03teiailKPgcOSigS-Ct2, ftlE 

8Btt±<o ^KStft* t * y y'x y^-wi^r 

<, F^ifRFft^'(t*^2fi^lE«T-^i&S4tS 

[0095] *$kw<7)%Mmmm<om£.mmizi5^x 
ti, mmmfrt><om%mz&<m^<D$£imzi5 

Its ? yy'x vxT;Hi^-o®tx^» itf 

-r/UT -y isz.rjVm^ftW&tiK tf -y h <7)&$ #-5TC 
S> & feft t tf «y h *(£-Jg Ltvvt m\L L=5ri 2 

(iieiic7)^ieiij«ftoiP8i,s4t-i»**«:tgT'*) s . 
[0096] *^0|<7)^ieiit»f8os4^a-ct2, ftta 

y'i y y*/P7'-y ->ir/Uft^fii1xt» # 3ffi?)ft$B 

frmw<m*.mmx'hh. 

[0097] *»0fl<7)3tl£^ffiffi<7)B4ilST^. ±IE 

Mmm±<?>? y->'x yy -wi^r y ^^r^m^iiE 
%%ti?h<nm$mmuzm*7Ft 2 a<o 2 
iz%®l, ztit>t%2co2mm^<D&®£jEncD{m- 
tiximni. zntiM&mmzm^mmnz. 



thm&mkix^z. m^xm%mtiiX'3mm 
ztitzmmmmm&nk-tzmKjmx-bi . 
[0098]^ ix*m<oytmm mw&mmx- 
nmmmm^<nmitmz&<mm\<r) 
2mitmiz$mt&tmz. ^yyi^y^ryy 

*7ME^ttn*ti*'tiv>m&X'ffi%<7)gmmMl 

tzmz^-t 2mc?>m2e>2mm^iz%®{^ mi 02 
mm^<o^it^izm^xm 202 «n<i-5i£fisi it 

MM;®®.? 3<ll£li$ ^3KIE#M*<Offl$8 I. 
[0099] RC*l6B3^^faMiffif80S4^lT«. 

^tg^3ffliani$n^3efeiijeift*^oB4fi-tc7)o a D 

[ 0 1 0 0 ] *fc, *HBfl^ie#M(*Tli, 3«± 

'j?%<ti>2mMv>mfrt>%z>%mBf8.ix. 
mmmmztixa o . b?ie 2 a^afi^s? d 1 m 

tftD2 (HM»©3-C«. -£ft-fflD 3 , D 4 1 L*C 
BMBl/CV**) W/8n<DKA/4nW/4 
n<D2<3A/8n#*L<tt, Dl^A/6n^O 
D2**A/3nfciftfe-rJ:3fc:»aS<trv^4f!)f. ft 

*o2jgiEiisT'{2iE<, ^z»m^3mimmuz 

[ 0 1 0 1 ] i tz. 3KiaHffl#oB4*a-C«. JJE3C 

te^^B^fcv^T, 5m%,mizm<m^t. m 

*m&bitxtmT-*m±ti ztx-. 3ttien 
ztijzffm&m&.t&mtfx'* s . 

[0102] JEfe, 3fefBI*ff«oS4gS-C«. Ttiaii 
««c±*»iooraH3e« ^ y^'x y^>^^T -y yar/P 

ft^itt*^ 2ffic7)IEHiT-^S-|l4tl) *>Oj; 0 
fficOlESr-^ SB^-TSSaiSieS-t * WSJ** . 
[HiBOfMlfc«BJn 

[li ] tr-y M§ yy i y y^r 7 y i7/Hi 
*wb, r Fm^mmmfazabi-mx'b i . 
[12 ] ^ y->'x y-y^/ur^y 2^ AT;Hl^*K"»t* 

1T*S. 

[13] tr* h»$i:RFfi^, ^yy'xyy-v;i/r-y 

[14 ] ^HJcomi coHJgpiJOrt. ffifgOff^Ha^ 

±sa5<7)ffifi£2r*-r7'o -y ?mx'&&. 
ir*s. 

[16] *»W)«t2Oltlt09t:***» flMB«B4« 
[17] tT<y hgg$fcRFft^ ^yiyyt/K77 
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[09] 



(a) 



(b) BfriEKl 



(c) rrm- 




A-B>0 A-B<0 



